In this paper, we introduce a modified analytical approximate technique to obtain solution of time fractional Sharma-Tasso-Olever equation. First, we present an alternative framework of the Residual power series method (RPSM) which can be used simply and effectively to handle nonlinear fractional differential equations arising in several physical phenomena. This method is basically based on the generalized Taylor series formula and residual error function. A good result is found between our solution and the given solution. It is shown that the proposed method is reliable, efficient and easy to implement on all kinds of fractional nonlinear problems arising in science and technology.
Introduction
In the past few years, fractional differential equations (FDEs) have been widely investigated due to the fact that its numerous application in different branches of science and engineering such as fluid mechanics, electric network, signal processing, control theory of dynamical system, image processing, optics, viscoelasticity, and many other [1] [2] . To find an approximate or analytical solutions of nonlinear fractional partial differential equations various methods are available in our literature like Adomian's decomposition methods [3] , Laplace decomposition method [4] , homotopy perturbation method [5] , homotopy analysis method [6] [7] , homotopy analysis transform method [8] [9] and Differential transform method [10] [11] . In this paper, we used a new analytical methods namely Residual power series method. This method is based on constructing power series expansion solution for different nonlinear equations without linearization, perturbation, or discretization [12] [13] [14] [15] [16] . With the help of residual error concepts, this method computes the coefficient of the power series by a chain of algebraic equations of one or more variables and finally we get a series solution, in practice a truncated series solution. The main advantage of this method over the other method is it can be applied directly to the given problem by choosing an appropriate initial guess approximation. In purpose of this article we apply directly RPSM to consider the approximation solution of the nonlinear fractional Sharma-Tasso-Olever equation, which plays an important role in describing the nonlinear wave phenomena. Time-fractional derivative nonlinear fractional Sharma- Tasso-Olever equation written in the  following form   ,  1  0  ,  0  0  3  3  3 2 2
where a is an arbitrary constant and  is a parameters describing the order of the fractional time-derivative.
Song L et al. [17] has solved the (1.1) by using Variation iteration method, Adomain decomposition and homotopy perturbation method. But the best of author's knowledge equation (1.1) by using RPSM have not been studied by any scientist and researchers.
Preliminaries and notations
Definition 2.1. A power series expansion of the form [12] [13] [14] [15] [16] , [12] [13] [14] [15] [16] 
R is the radius of convergence.
Analysis of residual power series method
To demonstrate the fundamental scheme of RPSM, we consider the following generalized non-linear fractional differential equation
subject to the initial condition 
The RPSM provides an analytical approximate solution for Eqs. (3.2) and (3.3) in term of fractional power
On the other hand, from Eq. (3.5) the initial guess approximation (the 1-st RPS approximate solution) of
Consequently, one can reformulate the expansion of Eq. (3.5) as follows: 
and the th k  residual function, Res k , of the style form
As described in [12] [13] [14] [15] [16] 
In this way we can find all the required coefficients of the multiple fractional power series of Eqs. (3.2) and (3.3) are obtained. 
To determine the first unknown coefficients, ) 
Similarly, to find out the form of the second unknown coefficients, ) ( 2 x f we substitute the 2-nd truncated
of Eq. (4.14) to obtained the following discretized form: 
Conclusion
In this article, RPSM successfully applied to get the solution of the fractional Sharma-Tasso-Olever equation. Through the above results we found that RPSM is very efficient and more realistic to solve fractional order differential equations like Sharma-Tasso-Olever equation. Therefore we can say that the RPS methodology is very powerful and novel technique for finding the approximate as well as analytical solution of many fractional physical models arising in different branches of science.
